Objectives The objective was to identify a selection of the best examples of the public health contributions by Allied Health Professionals (AHPs) in order to encourage a wider awareness and participation from that workforce to public health practice.
Introduction
Most European countries are broadening and deepening their commitment to public health 1 in response to the health burden and the impact of non-communicable diseases in Western society. The UK also recognizes the need to focus on public health that seeks to prevent illness and disability as well as improves the health of the population. 2 The wider health care workforce is charged with understanding and developing opportunities to bring about health equalities and establishing a strategic commitment to delivering population benefits through health services. 3 In the UK, Allied Health Professionals (AHPs) are art therapists, dietitians, dramatherapists, music therapists, occupational therapists, orthoptists, orthotists/prosthetists, paramedics, physiotheraptists, podiatrists, radiographers (diagnostic and therapeutic) and speech and language therapists. They individually and collectively provide a range of services and interventions across clinical health and social care and, in some cases, within the education and voluntary sectors. AHPs have been identified as a group already making a contribution but not necessarily recognizing this as public health. They have the skills, enthusiasm and opportunity to make a greater contribution to the health of the public.
AHP services typically deliver discrete interventions to individuals and groups. The challenge for public health is to build capacity for AHPs to work in partnership and across communities to achieve population outcomes and health improvements. Health improvement is defined by the Department of Health in the UK as 'People [being] helped to live healthy lifestyles, make healthy choices and reduce health inequalities'. 5 An awareness of the importance of demonstrating impact across populations and support to do so would allow AHPs to improve population health and wellbeing and address health inequalities.
To scope the evidence of the public health contribution, an intervention was defined as any uni-professional or team activity where AHPs offer a specific contribution to a service. AHP services tend not to profile their public health contribution nor use the term 'public health' to describe the objectives of their services to purchasers, providers, patients or the public, and instead are inclined to refer to these activities as either primary or secondary prevention.
Methods
The study used two methods to identify evidence of interventions by AHPs that contribute to public health: a rapid review of the literature and a survey of AHP practitioners. The data collection included both published evidence (empirical and observational) and reported service information related to AHP public health practices. All data yielded were screened for relevancy against pre-agreed inclusion criteria. Finally, an expert advisory group completed a consensus exercise to identify criteria for the effectiveness of the interventions and selected the AHP examples for inclusion in this study.
Rapid review
A rapid review of the literature was selected as its purpose is to provide an 'assessment of what is already known about a policy or practice issue, by using systematic review methods to search and critically appraise existing literature'. 6 The search strategy used terms to describe AHPs, such as dietitian, dietician or occupational therapist and combined them with public health areas where the AHP had a critical role in: early years, older people services, emotional wellbeing or 'making every contact count', 7 using terms such as mental health, physical activity or falls. All search terms were looked for in the title and abstract fields and controlled vocabulary terms were used where available. The Boolean operators 'AND' and 'OR' were used, alongside truncation, phrase searches and proximity operators.
The following databases were searched: Allied and Complimentary Medicine (Ovid), CINAHL (EBSCO), the Cochrane Library (Wiley), Emerald (Emerald Group) and MEDLINE (EBSCO). Only papers situated within a UK context, published between 2004 and 2015 and in the English language were included in the study.
Grey literature searches were undertaken on NICE Evidence Search. Grey literature refers to 'multiple document types produced on all levels of government, academic, business, and organization . . . where publishing is not the primary activity of the producing body'. 8 An abridged version of the search strategy was used for the grey literature.
The rapid review identified 864 papers of potential interest and the grey literature search yielded an additional 414 resources. After screening for relevancy, data was extracted from 161 papers.
Survey of AHP practitioners
A concurrent survey was designed and distributed to 1200 AHPs to solicit examples of practice regarding interventions that could be seen as having an impact on public health. The examples of reports and locally provided literature references, gathered from the survey, were added to the data extracted from the literature searches.
A total of 299 participants, representing 22% of the Contact, Help, Advice and Information Network (CHAIN) 9 (n ¼ 1200, 11 professional groups), completed two or more questions. AHPs identified their contribution to public health as predominantly in the areas of: 'older adults', 30% (91 responses); 'making every contact count', 26% (74 responses); 'emotional wellbeing', 9% (26 responses) and 'early years', 8% (55 responses). The category 'other' was selected by 25% of participants (74 responses) and shows that a relatively high number of participants did not categorize their interventions within public health groups. 18% of participants (53 responses) reported that their contribution related mostly to musculoskeletal health and cancer screening in adults.
Appraisal of data
The purpose of the Expert Advisory Group was to agree what constitutes good practice and an AHP public health contribution that could be developed at scale. The individuals were nominated by their professional bodies and deemed to have specific knowledge of public health. They were, therefore, able to develop a set of criteria using a nominal group technique 10 and draft a set of criteria by which to select AHP interventions.
The group met three times and the process included selecting examples of AHP practice from collated information and making a group-judgement 11 based on strength of evidence, current practice and expert opinion. The selected examples demonstrated AHP interventions that contribute to health improvements, where public health or health improvement was the core purpose.
Results
The nine examples listed below achieved through a professional expert consensus are supported by evidence. The order represents recognition of the strength of evidence of the effectiveness of the intervention as a contribution to public health using the criteria agreed for the purpose of this study.
Orthoptic-led school-entry-vision screening
The screening of children for poor vision at school entry age (4-5 years) has a strong evidence base 12 and, in this study, the screening capture rate of participating children was 99.7%. Of the children referred, 53% had refractive errors and required glasses and 42% had squints. Therefore, an orthoptist-led, time-of-school-entry vision screening service is demonstrated to be a valuable source of information regarding the prevalence of common visual problems among children. A large-scale study to identify the accuracy of referrals 13 in Walsall (UK) has confirmed that even earlier testing can allow for better outcomes.
Anecdotally, children whose visual problems have been detected and corrected demonstrate benefits in many ways. They can demonstrate less challenging behaviour and cope better with school work, leading to improved achievement in the foundation year. In addition, fewer interventions can result in less need for an orthoptic 'patching' intervention. At 4 years, most children were found to be old enough to cooperate with tests, but young enough for treatment to be effective but earlier screening may be even better. 14 Many commissioning groups have instigated orthoptist-led school-based vision screening based on gold standard evidence in 'Health for All Children'.
15
Diagnostic radiography: breast cancer screening
The goal of breast cancer screening is to reduce breast cancer mortality rates based on early diagnosis and referral for interventions. There is evidence of the effectiveness of the intervention based on high-quality empirical studies, suggesting the comparison between service performance 16 and cancer awareness raising interventions increases the likelihood that a woman will present promptly should she develop breast cancer symptoms.
17
Screening performance is intended to increase detection rates for cancer and where outcome measures were calculated, and logistic regression was used to compare performance between the pilot and comparison units, this resulted in strong evidence for screening.
16
Podiatry management in peripheral arterial disease (PAD)
A recent commissioning specification for foot care 18 identifies the importance of early intervention by podiatry services as a preventative intervention for people at risk of peripheral neuropathy that can lead to ulceration and possible leg, foot or toe amputation. In the UK, 6000 people with diabetes underwent lower extremity amputation as a result of ulceration and the amputation substantially reduced their quality of life and is associated with high mortality. Preventative podiatry is extremely important; early diagnosis of PAD by a vascular multidisciplinary team or the diabetic foot team, followed by specialist advice and treatment for the management of pain, results in better outcomes for patients. The interventions can include further guidance and education on smoking cessation and exercise to support self-management of diabetes.
19
There is evidence of prevalence of PAD 20 and costeffectiveness of routine podiatry interventions to support a change in commissioning practices. Significant gains in wellbeing and other social and economic benefits may be achieved through self-management, foot care and regular health checks to prevent ulceration and deterioration in vasculation. 21, 22 International evidence supports podiatric interventions to manage foot care, resulting in a reduction in the incidence of major amputations in patients with diabetes.
23,24
Speech and language therapist management of communication disorders in children A Cochrane review 25 shows that overall there is a positive effect of speech and language therapy interventions for children with expressive phonological and vocabulary difficulties. Approximately 6% of children have speech, language and communication difficulties, of which the majority will not have any other significant developmental difficulties. However, children whose difficulties persist may experience long-term problems concerning literacy, socialization and behaviour and school attainment.
The impact and effectiveness of speech and language therapy interventions with pre and primary school age children has been evidenced in a systematic review which synthesized data from 19 studies. 26 This review provides evidence of improvements in behaviour, spontaneous speech, imitative speech and language. In addition, classroom-based co-operative skills programmes improve expressive and receptive language and social skills. 27 Without support, poor communication can impact on academic success as well as social and emotional development. 28 Furthermore, the impact of speech, language and communication interventions as prevention to reduce further social exclusion was evidenced in a longitudinal intervention programme delivered to 72 young offenders. Dieticians: weight management for adults and children Dieticians promote weight management through behaviour change techniques, 30 motivational interviewing, 31 patientcentred approaches 32 and technological methods. In general, calorie counting, contact with a dietician and use of behaviour change techniques that compare participants' behaviour with others were associated with the greatest weight loss. 33, 34 Brandt et al. 35 demonstrated the effect of internet-based complex interventions aiming to promote weight loss and MAPPING THE CONTRIBUTION OF ALLIED HEALTH PROFESSIONS optimize healthy behaviours. Specialist roles and evidence for dietician interventions with people with diabetes show significant reductions in weight, based on weekly consultations. 36 These interventions are effective because they can demonstrate quality-of-life outcomes and in addition act as a preventative measure for a range of conditions including reduced incidence of co-morbidities. 37 -39 Occupational therapy and paramedic interventions as secondary prevention and risk management in falls
When an older person falls, there are a number of services they can access where AHPs are leading physical, psychological and social interventions to minimize recurrence and maximize recovery. There are 3 million reported falls per year in the UK, resulting in considerable cause of morbidity and mortality in over 65 s and in major health care spending. 40 Falls cost the NHS £4.6 million each day and £1.7 billion per year. 41 In a trial of a clinical decision-making tool, twice the number of fallers were referred to falls services and costs per patient reduced from £22K to £15K. 42 However, the literature suggests that falls reporting and falls management as a secondary prevention is by no means secured and in many cases national guidance is not followed. 43 Occupational therapy (OT) interventions include compensatory interventions using assistive technology and rehabilitation. There are high user-satisfaction rates for aids and adaptation provision when they are provided in a timely way. 44, 45 One study evaluated service effectiveness based on the impact of an OT environmental assessment (home hazard and risk assessment) and modifications to prevent falls and used a three armed, randomized, controlled trial with followup at 3, 6 and 12 months. The group which received the intervention from the OT had significantly fewer falls than the control group at 12-month follow up. 46 Paramedic interventions are effective as hyper acute risk management interventions, 47 particularly for those older people who repeatedly fall. A study of the effectiveness of patient care undertaken by paramedic emergency care practitioners across five care settings (ambulance services, GP out of Hours, urgent Care Centre, care home and Minor Injuries Unit) undertaking an 'extended role' in ultra-acute/emergency settings over 5525 patient episodes, showed some evidence of patient benefit, measured in terms of reduced admissions. The suggestion is that paramedics have a differential impact on patients, resulting in fewer urgent referrals to hospital and more referrals to primary care.
Physiotherapy and incontinence as a secondary prevention intervention
It has been estimated that urinary incontinence affects 20.4% of people aged 40 years and over and this equates to 5 million people in the UK. In women, this figure increases to 35.6% at aged 80 years and over. Physiotherapists offer exercise based advice to develop pelvic floor muscles, lifestyle advice and counselling based on NICE guidance and expert consensus. Of significance in a number of studies associated with gynaecological recovery, are the positive effects of goal setting and professional contact. 48 The intervention can be offered as a primary prevention in pregnancy or as a secondary prevention where urinary and faecal incontinence may cause challenges to emotional wellbeing or limit normal activity and work retention in pregnancy or maternity. 49 
Physiotherapy musculoskeletal pain management
Musculoskeletal health and pain management for the back, neck and shoulders are now recognized as requiring public health scrutiny and increased focus within priorities for research. Musculoskeletal conditions account for the largest number of years lived in disability in the UK. 50 The Arthritis Research UK report on musculoskeletal health makes a case for maintaining a healthy weight and increasing physical activity to reduce the risks of osteoarthritis and osteoporosis in later life by offering a range of preventative management methods and for more attention to be given to the risk factors for developing arthritis. 51 Similarly, the World Health Organization is leading on the development of educational tools to avoid non-communicable diseases, including musculoskeletal conditions. 52 A number of protocols are published which identify randomized controlled studies that are currently seeking to identify the impact of exercise on musculoskeletal health in so far as exercise and self-management to alleviate pain and improve emotional wellbeing. 53 -55 Some studies were found that demonstrated how physiotherapy interventions reduced pain and disability in neck pain 56 and shoulder pain. 57 Speech and language therapy in aphasia and dysphagia following stroke People with aphasia are at risk of depression and have been shown to benefit from approaches to support and encourage communication, including aphasia group therapies and individual counselling. 58 Improvements in communication, quality of life and self-reports of improved self-confidence are reported. Further research should evaluate reorganized services that support functional communication practice early in the stroke pathway. 59 Similarly, management of dysphagia (swallowing disorders) which allows recovering patients to eat normally has been shown to reduce chest infections and improve quality-of-life. 60 These are worthy of further investigation as a secondary prevention and risk avoidance intervention. 61 
Discussion and conclusion

Main findings of this study
This study has elicited examples of AHP interventions which demonstrate their contribution to making health improvements which could have greater impact if scaled up and made more widely available. The study represents an initial scoping and is a novel approach to the topic, enabling policy and practice leaders to identify opportunities for developing AHP's roles in Public health. 62 The work was undertaken in 2015, at the beginning of an increased focus on the role of the wider workforce in public health, it does not claim to be an exhaustive list of AHP interventions.
What is already known on this topic
A previous systematic review of AHPs and health promotion found evidence of health promotion activity and recommended greater focus on health promotion via quality evaluations. 63 Nurses in the UK have highlighted their public health contribution and agreed a framework for engagement in upstream public health 64 but all health care professionals consistently highlight measurement of the public health impact of their day to day interventions to be a challenge. 4 The impact of AHP interventions across populations is not often measured and as a consequence, professional practitioners often term their public health work as primary or secondary prevention. AHPs are not commonly involved in the strategic development of public health planning at a local level.
What this study adds
These examples of interventions are intended to engage AHPs and public health specialists in further dialogue about the widening participation of health practitioners in public health. AHP interventions and professional roles within the public health workforce could be recognized and extended through better integration in public health departments, with an emphasis on using AHPs to lead and develop health improvements across communities and populations. AHPs need additional continuous professional develop opportunities alongside the public health workforce. 65, 66 There are opportunities for greater levels of strategic collaboration with public health services if AHPs are enabled to focus on prevention and population impact of their interventions.
Further opportunities AHP involvement in public health partnerships could be achieved if the exemplar interventions detailed above were generally adopted.
Limitations of the study
The rapid review was carried out within the parameters of the timescale and within a limited budget; the strength of evidence is not uniform and further research is needed to verify the cost and effectiveness of these and further AHP interventions. 
